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J.E. REYNOLDS & ASSOCIATES .

3961 SOUTH DENTON WAY
DENVER. COLORADO 80235

PHONE {303) 989-9443

PAX (303) 989-8477 : —
" February 7, 2000
Mr. Joshus Epel
Gabethouse & Epel
1050 17* Stroet
Suite 1730
Denver, CO 80265

Re: Rico Development Corp.
Civil Action 99-M-1386
St. Louis Tunne! Wastewater Treatment Syctem

Dear Josh:

We've had an opportumity to review the reports and memorands supplicd by your office
describing the background of the St. Louis Tunnel water treatment dadim and operation.

To summarize our prefiminary findings:

The St. Louis Tmal Treatment Facility has not operated for the past 3 yel.rs
There is a large accumulation of studgoe in settling ponds vpstream of Outfall 002
disoharging to the Delores River.

» The last operator of the system, Mr. Grady Loavell, was contacted by phone. He described
the latest configuration ss & 3 f. by 6 ft. mixing box (no sgitator) for reacting a dry feed of
burned pebble lime (Ca0) with the tunnel discharge on a timed interval of 10 seconds on
and 3 minutes off. The first of about seven settling ponds (Pond No. 18) is nearly full
of settled unreacted lime and precipitated metal hydroxides so thai the wreated water has
insufficient retention time for furthur reaction to equilibrate to & constant pH. Control of
reaction pH was not used. Monitoring of Outfail 002 pH was the only means of adjusting

the quantity of lime.

o  Present condition of the treatment equipment and settling ponds isiunknown

» Zine and cadmium concentrations appeared to be the metals out of compliance while the -

treatment was in operation. Review of limited sampling data indicstes that the treatment

pH was generally too low for effective removal of these metals. The aftached solubility curve
shows that the treatment pH must be in the range 9-10.5. Too high & pH can be

equally detrimental in ptuclpltntmg znc with lime.

¢  We conclude at this polm that the treatment Opcm!on will require Some improvements in

metering of lime, mixing and probably settling in the sludg&ﬂlled pond system.

We recommend the following action:
*  Visit the site as casly as conditions permit for inspection by T. McNuhy and myself This
would likely be toward the latter part of March. The purpose of the one-day visit would be to:
« Collect samples of St. Louis tunnel discharge for a brief treatability test in our lab in
Golden, Colorado using & sample of burned lime pobble used in previous operation
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to determine reactivity and consumption versus hydrated ime. Also collect samples
of Qutfall 002, pond sludge, and Old Outfall 001.

= Make an engineering evaluation of the design and presenticondition of the existing
treatmont equipmont and settling ponds. Use this information to develop other

- treatment options including relocation , equipment modifigations, and reagents.

- Detexmine need for de-sludging of upper ponds and recommend options for
implementation. - j

- Estimate annusl treatmem costs including labor, reagents and monitoring.

- Prepare an audit report with recommendations for a forward program.

1 believe both Terry McNulty and 1 ase flexible s 10 timing of a site vjsit and can adjust our
schodules to deal with the any adverse weather on one or two day notice. _

Please lot us know if you need additional information.

Sincerely,

JER:ps
FAX copy: T.P. McNuity and Assoc.



" 2-07-200 10:52aM

. 10

" ZINC CONCENTRATION mgf1. .

10°
107
10®
10°
10¢

103

10

FROM JE REYﬁJLUS ASHUL SUWS S e

25

Tn(OH) 4™

!R(OH)’ Zﬂ(OH).

Zn(Or) .

ABSUMED
THEORETICAL
I N | [
Roley
4 S -] T 8
pH
REACTIONS:
Zn(OH)*= Zntte OM ™ K=91x10~8
ZN(OM)a b= Zn¥*4+ 2 0H - Ksp =45 x10 -7
ZA(OM)Z = Za*+4+ 3 OM"™ K = 1.78 x 10—
ZROM)3 = Zn**+ a O~ K =8 x 10-18

Plgu;'o 3. Zino Bolubllity (@)

1333

Ue/16/U0 163 (Y 1u4s07 NO:S6B



a 02/16/00 i6:2¢c (¥ :U5/07 !NIO.:_568

. "21384299 4:16PM FROM JE RE S ASSUL SUs Yy wa//

02/80/2000 14:508 5208233343 TPMCNALTY 3ASSDC INC PARE ¥
{
TO  :Filwccim Rcynolds{
|

" FROM ¢ Terry McNulty . | —_—
B . February &, 2000 | .

RE : Rico Development cé:pm 1.ouis Tunnel

For the recurd, J have reviewed dwhbmbnpwkﬁmtowbykuhEvelmlmto
~ toention & couple of thoughts which can bhe followed wnhdnadofthwubd“unwn"

The orighat plan mvolved diversion of Bliine Tunnel water thowhmhmm.mu of
underground workings into the St. Louls Twwmel, thence into the settling ponds along with ime. -
mmmmchawmwnwmmwmmmmm
workingt, which were probably a combination of interna) shafis (“winzes™) and horizontal access
or exresion tunncly (“drifts™ and “crosacuts™). Virtually all underground workings in hardrock
mines are supported by wooden timbers wiiich have a finite Jifo renging from about 5 to 50 years,
depending on a lot of factors. Although the Rico Mine was worked as recently as the lete-1970y,
most of the timbers probobly wore placed dwing mn sartier tims.: T suspest that much of the
timbering has collapsed and that some of the uriginal conduit hay caved, partiaily or completely
blocking solution movement Somi the Blaine Turmel 1o the St. Louls misie workings. This is
consisivant with the fact that, when [ visited on Jamary 1S5, brown iciciey had formed on the south
wall of the sonerete channe) through which Shver Croed fluws s il puvecs 10 the north of the
Blaing portal. That is. acidic water has collscted in the. Blaine Tunnel and flows out through the
poﬂ.lmeuwmmm The color of the water (snd the iciclen) is indicative of Ton

compownds and ecidity.

The September 16, 1mmmc N. Bmd(WQCDOw)toAhuld!M
(WQCD-Denver) states on page 2 that the Blaine Tunncl was discharging 1-3 GPM of water at
pH 2.2-2.3. The May 1992 DMR for the St. Louis Tunnel shows 8 pH of 6.5-7.3. The July 29,
1985 EPA report submitted ta Schwab does not show the Bhine Tunnsl on the Sample Locstion
MMIWIMRW&MMMWMSW-!MMW;M
increase in 7ine between SW-1 and SW-2, the former being very cleun water (14.g/iter Zinc),
whereas S W-2 comained 283 ug/liter zinc. Discharge from the Disine Tunnel was tiot sampled a
the thme, nor was R flowndte given, 5o any sttezopt 10 chamacterize it would bhe apeculation. The
zinc concenration st SW-4 was vory high (10,800 pg/liter), but it was difuted downstream to 561
ug/ier at SW-3. §W-4 cloarly was g seepage sample. rather than a sample of the Creek f3elf,
and was down-gradient from the covered tailings dumps (F. G, and H on the cartoon) wherein it
originated. A simple marerial balance based on the three zitw cwnventrutions shows thet the
seepage amounted 1o about 8% of the strcem flow above confluence with the seep. Purthermore,
the SW-2 and SW-3 zinc concentrations suggest that the zinc liadings contributed by the Biaine
Tumel and the seopage were about equal.

Stream samples SW-6. -7, and .8 along the Dolores River indicated that the St. Louls tunnel (or
mﬂdm»nmﬂn»&wﬂutﬁenﬂlﬁnwm)m zinc, as the
respective zinc concentrations were 30, 47, and 90 ug/iiter. Howver,i.ﬁwe sssumme that dilution
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of the Dolores River by Silver Cmek was negligible, it looks like the Blaine Tunncl and the
tailings seep(s) in lvsswenwnumcmutmmunmhmudnm Louis Tunnel.

w&uwommw“mtm l98500ndhhmnm|pply :tlppun\lluhc
current yiluation might be essentially us follows:
Ambhimfwnlhdrd\nmsnwawk,
B.mﬁommozmcmnuﬂlm«lhhmlIoSMM
C. The Sr. Louis Tunne! is draiming dirsctly ktv the Dolores River;
D. Scepage from tailings may be as big & problem as Blxinc Tuane] drainage;.
B.m.buhTmldmmhmmmwor. -

Ifte pnvmnumnuwwmhwmuccomu.kwouuwmtmmmmmmk(ma
we have collected sumpies and had them analyzed and have estinmted flowrates at various tanes |
of the year) will be to prevent the seepage aod Bhine Tunixc] drainage fiom entering Silver Crovk.
The Blsine Tunnel druinage should be fhirly easy to isolate amnd collect, but the seepage (if 8 is sl
occutying and il it slil) is 8 mejor mctal source) could pose ¢ prubler bocause it may occur over a
considerable lenyith of stream frortage. Assuming, however, that both can be colectexd, the

, qmnthwwﬂlhwhulnnowm:hmmnswfwopmwdcmh.mnunpm
or to comstruct & icw treatiment plant near the Rico mill - posaibly in the shop/warchouse building.
If (he latter were done. construction of sludge ssttling ponds stop the three covered tailings cells
oight be a possibility. 'his lesves the 8. Louis Tunnel drainmge which, if it still is s problem,

ui;hrqvbtm«ivatmomwonghlmm ponds with an upgreded treatment plag. It may
also be 8 candidate for puwsive irvutment. In anty case, | have gotten the impression that spring

flowrates fram the St. lauhmtfemyﬂﬂxwdn@tmﬁc a Jot of scnec 10 separste the two
dominant meta) sources froma lu:o volume of nhtlvely clvan waler.

nmmul'uﬂullofthch]f-hlpdcowmwlcansqnmomofoldmlw
dats, but perhaps they wmpmvuleaomguidmo for a sanmpling and field evalustion program.
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